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(57) ABSTRACT 
An aircraft propulsion system including a bypass turbojet 
engine Surrounded by a nacelle together with a mechanism 
attaching the engine to a pylon of an aircraft. The nacelle 
includes an inner structure forming a body of revolution 
including a rigid framework formed by an upstream annular 
frame fastened to an intermediate casing of the engine, a 
downstream annular frame Supporting the exhaust casing of 
the engine, and longitudinal arms connecting the frames 
together, the annular downstream frame being fastened to the 
pylon by a flexible or hinged Suspension mechanism. 

16 Claims, 4 Drawing Sheets 
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1. 

AIRCRAFT PROPULSION SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an aircraft propulsion sys 

tem comprising a bypass turbojet engine having at least a 
compressor, a combustion chamber, a turbine, and a fan 
mounted upstream from the compressor and driven in rotation 
by the turbine, the engine being Surrounded by a nacelle that, 
downstream from the fan, defines an annular flow section for 
a secondary stream of air around the casings of the compres 
sor, of the combustion chamber, and of the turbine, this sec 
ondary stream providing the major fraction of the thrust. 
The propulsion system is attached to a structural element of 

an aircraft, Such as a wing of the aircraft, by means enabling 
it to transmit to said structural element the forces that are 
generated by the engine during its various operating stages. 

2. Description Of The Related Art 
The turbojet engines of modern civilian airplanes are char 

acterized by a large bypass ratio, i.e. a ratio of secondary flow 
rate divided by primary flow rate that is greater than 5 and that 
may be as much as 9 or 10, in particular for the purpose of 
reducing the noise nuisance and reducing the fuel consump 
tion of Such engines. This gives rise to a reduction in the 
transverse dimensions of the turbojet engine between the fan 
and the turbine (“wasp waist' effect) that reduces the bending 
strength of the body. 

Bending deformations of the body of the turbojet them 
selves give rise to deformations of the casing around the rotor, 
causing the casing to be ovalized, thereby reducing the clear 
ances between the casing and rotor at certain locations and 
increasing the clearances at other locations (“casing distor 
tion” effect). 

This effect reduces the performance of the turbojet, in 
particular because it makes it necessary to provide larger 
clearances at the tips of the blades. 
The means for attaching the propulsion system generally 

comprise a strong and massive part commonly referred to as 
a pylon or strut, together with Suspension means connecting 
the engine to the pylon. Such suspension means are conven 
tionally fastened firstly to one or more casings of the engine, 
e.g. upstream on an intermediate casing and downstream on 
an exhaust casing, and secondly on a bottom portion of the 
pylon that extends into the secondary flow section and that is 
generally Surrounded by walls for guiding the secondary 
stream, thus forming what is sometimes called a “12o'clock 
divider. 

Those known fastener means present several drawbacks. 
Attaching the propulsion system to the airplane pylon via 

Suspension means fastened to casings gives rise to pinching of 
the casings and enhances effects of distortion and misalign 
ment of the various rotary elements of the engine, thereby 
leading to losses of efficiency and giving rise to an increase in 
fuel consumption. 

Furthermore, take-up of the torsion torque induced by the 
rotation of the rotary elements of the engine via the down 
stream suspension requires attachment means to be used that 
are large and requires a 12 o'clock divider to be that much 
wider when a pylon penetrates at least in part into the second 
ary flow section. 

For a given bypass ratio, that therefore requires the radial 
dimensions of the nacelle to be increased, thereby increasing 
drag and making it difficult to incorporate turbojets having a 
large bypass ratio. 
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2 
BRIEF SUMMARY OF THE INVENTION 

A particular object of the invention is to provide a solution 
to those problems that is simple, inexpensive, and effective, 
while serving to avoid the drawbacks of the prior art. 
A particular object of the invention is to provide an airplane 

propulsion system in which the nacelle plays a structural role 
for stiffening the engine and limiting its mechanical distor 
tion, and in which the means for Suspending the engine from 
the aircraft serve to limit pinching and any concentrated force 
take-up at the body of the engine, and also to limit the size of 
the 12 o'clock divider around the pylon, while also providing 
good transmission of forces between the engine and the air 
craft. 
To this end, the invention provides an aircraft propulsion 

system comprising a bypass turbojet engine Surrounded by a 
nacelle defining an annular flow space for a secondary stream, 
and means for attaching the engine to a pylon for fastening to 
a structural element of an aircraft, the downstream portion of 
the nacelle comprising an inner structure forming a body of 
revolution that defines the inside of the flow section for the 
secondary stream around the body of the engine, the system 
being characterized in that the inner structure of the down 
stream portion of the nacelle comprises a rigid framework 
formed by an upstream annular frame fastened by bolting to 
an intermediate casing of the engine, a downstream annular 
frame including Support means for Supporting an exhaust 
casing of the engine, and longitudinal arms connecting these 
frames together, and in that the annular downstream frame of 
the inner structure is fastened to the pylon by flexible or 
hinged suspension means. 
The rigid framework of the inner structure of the down 

stream portion of the nacelle enables said structure to con 
tribute to transmitting forces between the engine and the 
pylon, thereby playing a structural role so as to limit casing 
distortion phenomena in the engine. 

Fastening the downstream annular frame of said frame 
work to the pylon replaces the conventional fastening of the 
exhaust casing to said pylon, and makes it possible to avoid 
pinching at the exhaust casing. 
The invention thus serves in particular to reduce clearances 

at the tips of the blades, and from a general point of view, to 
improve the performance of the propulsion system. 

According to another characteristic of the invention, the 
exhaust casing Support means comprise links regularly dis 
tributed around the axis of the engine having their radially 
inner ends hinged via ball joints to a rigid cylindrical wall of 
the exhaust casing, and their radially outer ends hinged via 
ball joints to the downstream annular frame of the inner 
structure of the nacelle, the links preferably extending sub 
stantially tangentially to the exhaust casing and in a plane 
perpendicular to the axis of the engine. 

These links enable forces to be transmitted between the 
exhaust casing and the pylon, which force transmission is 
distributed around the axis of the engine, thereby limiting 
risks of local pinching at the casing while also taking good 
advantage of the structural properties of the downstream 
annular frame. 

In a preferred embodiment of the invention: 
the Suspension means for Suspending the downstream 

annular frame comprise links hinged via ball joints and 
connecting the pylon to a top portion of the downstream 
frame, together with a thrust take-up connecting rod; 

the downstream annular frame comprises a channel-sec 
tion ring forming an annular channel that is open radially 
outwards and that includes hinge means for the Suspen 
sion links; and 
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the Suspension links comprise a three-point link of L-shape 
having one end of a long branch hinged via a ball joint to 
the downstream annular frame, and having one end of a 
short branch hinged to one end of another link whose 
other end is hinged by a ball joint to the downstream 
annular frame. 

The links suspending the downstream frame to the pylon 
provide Suspension that is flexible, limiting the risks of exces 
sive stresses, and also present the advantage of being com 
pact, in particular because they may extend in part within the 
channel of the downstream frame. 
The thrust take-up connecting rod is preferably oriented 

axially downstream from the top portion of the downstream 
frame. 

This configuration makes it possible to avoid having 
recourse to a thrust take-up connecting rod that passes 
through the inner structure of the nacelle. 

According to another characteristic of the invention, the 
pylon has an upstream portion extending up to the interme 
diate casing of the engine and connected by three links that 
are hinged to a top portion of the intermediate casing, two of 
the links extending substantially radially, while a third link 
extends Substantially tangentially to the intermediate casing. 

These links serve to take up lateral and vertical forces and 
also the torsion torque induced by the rotation of the rotary 
elements of the engine, so there is no longer any need for the 
downstream Suspension means to take up the torsion torque. 

This makes it possible to reduce considerably the circum 
ferential extent of the downstream Suspension means and the 
size of the 12 o'clock divider around the pylon, and thus 
makes it possible to increase the bypass ratio of the engine for 
given overall size, or to reduce its overall size for constant 
bypass ratio. 

In a preferred embodiment of the invention, the upstream 
and downstream annular frames of the inner structure of the 
nacelle are connected together by two longitudinal arms 
extending in a vertical plane containing the axis of the engine, 
and by two lateral longitudinal arms extending in a horizontal 
plane containing the axis of the engine. 

According to another characteristic of the invention, fair 
ing panels are fastened to the framework of the inner structure 
of the nacelle and include Substantially longitudinal rigid 
walls for guiding the secondary stream around the pylon, 
these walls including flexible means connecting them to the 
pylon and, preferably, hatches giving access to engine Ser 
vices. 

Because they are connected to the pylon, these longitudinal 
walls contribute to transmitting forces between the inner 
structure of the nacelle and the pylon. 
The fairing panels may also comprise Substantially longi 

tudinal walls extending in a portion of the flow space for the 
secondary stream that is diametrically opposite from the 
pylon in order to guide the secondary stream around services 
for the engine. 
The fairing panels advantageously include removable 

access hatches for facilitating maintenance operations on the 
engine. 
The downstream annular frame and at least Some of the 

longitudinal arms of the inner structure of the nacelle are 
made of an alloy including nickel, so as to give them good 
stiffness and mechanical strength, and also good ability to 
withstand high temperatures. 

The upstream annular frame and the fairing panels of the 
inner structure of the nacelle are preferably made of titanium. 
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4 
Selecting titanium makes it possible to reduce the weight of 

these elements of the inner structure of the nacelle, since there 
is no need for them to present the same performance in terms 
of stiffness and strength. 

In a variant, in order to further reduce the weight of the 
inner structure, at least some of the elements selected from the 
access hatches of the fairing panels, the upstream annular 
frame, the longitudinal arms, and the fairing panels are made 
of composite material. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

The invention can be better understood and other details, 
advantages, and characteristics thereof appear more clearly 
on reading the following description made by way of non 
limiting example and with reference to the accompanying 
drawings, in which: 

FIG. 1 is a diagrammatic perspective view from upstream 
of a propulsion system of the invention; 

FIG. 2 is a diagrammatic and fragmentary perspective view 
from upstream of a propulsion system of the invention, with 
the two semicylindrical shells of the downstream outerjacket 
of the nacelle shown in an open position and with the fairing 
panels of the inner wall of the nacelle removed, the upstream 
fairing panels of the nacelle being shown partially cut away: 

FIG. 3 is a fragmentary and diagrammatic view in perspec 
tive from downstream showing the propulsion system of FIG. 
1, including the fairing panels of the inner wall of its nacelle, 
and with the outer wall of the nacelle cut away; 

FIG. 4 is a fragmentary and diagrammatic view of the 
propulsion system of FIG. 1 in section in the plane of the 
downstream annular structure of the inner wall of its nacelle; 

FIG.5 is a fragmentary and diagrammatic perspective view 
of the side of the FIG. 1 propulsion system from which the 
fairing panels of the inner wall of the nacelle have been 
removed, and with the outer wall of said nacelle cut away; 

FIG. 6 is a fragmentary and diagrammatic view in section 
of the propulsion system of FIG. 1 showing the upstream 
Suspension means for Suspending the engine on the pylon; 
and 

FIG. 7 is a fragmentary and diagrammatic perspective view 
from downstream of the propulsion system of FIG. 1, show 
ing the downstream suspension means for Suspending the 
engine on the pylon. 

DETAILED DESCRIPTION OF THE INVENTION 

The aircraft propulsion system 10 shown diagrammatically 
in FIGS. 1 and 2 comprises a nacelle 12 of generally cylin 
drical shape, having mounted thereina bypass turbojet engine 
14 that is Suspended from a pylon 16 for fastening it under a 
wing of an aircraft. 
At the front, the engine 14 has a fan wheel that is driven in 

rotation inside a fan casing 18 that is connected at its down 
stream end to an outer cylindrical wall 20 of an intermediate 
casing. 
The nacelle 12 comprises, from its upstream end, semicy 

lindrical fairing panels 22 (sometimes referred to as an air 
inlet sleeve) and semicylindrical fairing panels 24 Surround 
ing the fan casing 18 and the outer wall 20 of the intermediate 
casing, and at its downstream end, an outerjacket 26 (some 
times referred to as an outer fixed structure (OFS)) that is 
made up of two semicylindrical shells 28 that are fastened to 
the outer wall 20 of the intermediate casing and that option 
ally include a thrust reverser, in known manner. The semicy 
lindrical shells of the outer jacket 26 are hinged to the pylon 
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16 via hinges (not shown in the figures) and they are hinged to 
each other at their ends remote from the pylon 16 by means of 
hooks that co-operate with latches (not shown), and they are 
covered by cover panels 30 for providing continuity of the air 
flow around the propulsion system 10. 
As shown diagrammatically in FIG. 3, the stream of air 

sucked in by the fan is shared downstream from the fan 
between a primary stream 32 passing through the engine 14 
that comprises from upstream to downstream: a compressor, 
a combustion chamber; and a turbine; and a secondary stream 
34 that flows between the body of the engine 14 and the outer 
jacket 26 of the nacelle, and that provides the majority of the 
thrust in addition to the thrust provided by the combustion gas 
32 ejected from the turbine. 

Downstream from the intermediate casing, the flow section 
for the secondary stream 34 is defined on the outside by the 
outerjacket 26 of the nacelle, and on the inside by an internal 
structure of the nacelle forming a body of revolution36 that is 
sometimes known as the inner fixed structure (IFS), that 
Surrounds the body of the engine, and that extends from an 
inner cylindrical wall 38 of the intermediate casing connected 
to its outer wall 20 by stator vanes 39, to an exhaust casing 40 
situated at the outlet from the turbine and comprising, in 
conventional manner, two coaxial cylindrical walls, respec 
tively an outer wall 42 and an inner wall 44 that are connected 
together by radial arms 46. 

The inner structure 36 of the nacelle 12 has a rigid frame 
work on which the fairing panels 48 are fastened. 
As can be seen more clearly below, the framework com 

prises two annular frames, respectively an upstream frame 50 
and a downstream frame 52, that are interconnected by four 
longitudinal arms, comprising two arms 54 and 56 that extend 
in a vertical plane containing the axis of the engine, and two 
lateral arms 58 and 60 that extend in a horizontal plane con 
taining the axis of the engine. 

The fairing panels 48 fastened to the framework comprise 
for example four panels in the form of portions of a cylinder 
interconnecting the longitudinal arms 54, 56, 58, and 60 in 
pairs and including openings 62 Suitable for being closed by 
removable hatches forgiving access to the body of the engine 
during maintenance operations. In a variant, the fairing panels 
48 may for example comprise two semicylindrical panels 
interconnecting the longitudinal arms 54 and 56. 

At its end that is fastened to the longitudinal arm 54 extend 
ing along the top of the engine, each of the two panels 48 
connected to said arm 54 includes a wall 64 that extends 
longitudinally towards the pylon 16 in order to guide the 
secondary stream 34 around the pylon. These two guide walls 
64 thus form a divider (sometimes referred to as a 12 o'clock 
divider) serving to limit head losses in the secondary stream 
34 where it goes past the pylon 16. 

In analogous manner, at their ends that are fastened to the 
longitudinal arm 56 that is diametrically opposite from the 
pylon 16, the two panels 48 connected to said arm 56 include 
walls 66 for guiding the secondary stream that form a closed 
space, (sometimes referred to as a 6 o'clock divider) through 
which engine equipment and services can pass. 

The upstream annular frame 50 is fastened by bolting to the 
inner wall 38 of the intermediate casing. 
As shown in FIG. 4, the exhaust casing 40 is connected to 

the downstream annular frame 52 of the inner structure 36 of 
the nacelle by force-transmission links or rods 68 that are 
regularly distributed around the axis 70 of the engine and that 
have their radially inner ends hinged to the outer wall 42 of the 
exhaust casing and their radially outer ends hinged to the 
downstream annular frame 52. 
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6 
In the example shown, there are six links 68 and all of them 

lie in a common transverse plane, the links being joined 
together in pairs at the hinge points 72 between their radially 
inner ends and the exhaust casing 40, these hinge points 72 
comprising two juxtaposed forks 74, for example. The radi 
ally outer ends of the links 68 are mounted in forks 76 that are 
formed by or fastened on the inside surface of the downstream 
annular frame 52, and that are disposed in Such a manner that 
the two links of each pair extend Substantially tangentially to 
the outer wall 42 of the exhaust casing at their hinge points 72 
with said wall. 
The ends of the links 68 are mounted in the forks 74 and 76 

by ball joints so that the links 68 serve to support and center 
the exhaust casing 40 while accommodating axial and radial 
differential expansions between said casing and the frame 
work of the inner structure 36 of the nacelle. 
As can be seen more clearly in FIG. 5, showing the pro 

pulsion system 10 after the fairing panels 48 of the inner 
structure 36 of the nacelle have been removed, the pylon 16 
has an upstream portion 78 extending as far as the interme 
diate casing of the engine and carrying Suspension means 80 
hinged to a top portion of the outer wall 20 of said interme 
diate casing, and a downstream portion 82 connected to Sus 
pension means 84 hinged to the downstream annular frame 52 
of the inner structure 36 of the nacelle. 
The upstream Suspension means 80 are shown in greater 

detail in FIG. 6, and they comprise a connection member 86 
fastened to the upstream portion 78 of the pylon 16 and 
extending transversely, tangentially to the top of the outer 
wall 20 of the intermediate casing, this member 86 including 
fastener means 88 of fork or analogous type for fastening to 
three links 90,92, and 94 that are connected to the wall 20 of 
the intermediate casing. Each link 90.92, and 94 has one of its 
ends mounted via a ball joint in one of the fastener means 88 
of the connection member 86 and has its other end mounted, 
likewise via a ball joint, in a fork 96 that is formed by or 
fastened on the outer surface of the wall 20 of the intermediate 
casing. Two links 90 and 92 hinged to the ends of the con 
nection member 86 extend substantially radially, while the 
third link 94, hinged to the intermediate portion of the con 
nection member 86 extends substantially tangentially to the 
wall 20 of the intermediate casing, so that the upstream Sus 
pension means 80 are Suitable for taking up lateral and verti 
cal forces, and also the torsion torque exerted by the engine. 
As shown in FIG. 7, the downstream annular frame 52 of 

the inner wall 36 of the nacelle includes a channel-section 
ring having two radial annular walls, respectively an 
upstream wall 98 and a downstream wall 100, forming the 
flanges of its channel and connected together at their radially 
inner ends by an annular wall 102 extending axially and 
forming the web of the channel. Each of the radial annular 
walls 98 and 100 has an annular rim respectively referenced 
99 or 101, extending axially outwards from the annular chan 
nel. 
The downstream Suspension means 84 comprise a three 

point link 104 of L-shape with one end of a long branch 106 
hinged in the channel of the downstream annular frame 52, 
and with one end of a short branch 108 hinged to one end of 
another link 110 whose other end is hinged in the channel of 
the downstream annular frame 52, the top of the three-point 
link 104 being hinged to a radial fastener tab 112 of the 
downstream portion 82 of the pylon 16. 
The downstream suspension means 84 also include a thrust 

take-up connecting rod 114 hinged at one of its ends to a fork 
116 formed by or fastened on a top portion of the rim 101 of 
the downstream radial wall 100 of the annular frame 52 and 
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extending downstream from said end, the other end of the 
connecting rod being hinged to a fork 118 fastened to the 
pylon 16. 

In the prior art, the exhaust casing is connected directly to 
the pylon and the thrust take-up connecting rod connects the 
pylon to the hub of the intermediate casing, thereby giving 
rise to local pinching of these casings that has a negative 
impact on the performance of the engine. 

According to the invention, the exhaust casing 40 is Sup 
ported by the downstream annular frame 52 of the inner wall 
36 of the nacelle by the links 68 that are distributed around the 
axis of the engine, and it is the downstream frame 52 that is 
connected to the pylon. 
The downstream frame 52 is made of a rigid material such 

as a nickel-based Superalloy, thereby making it possible to 
spread forces around the perimeter of the exhaust casing 40, 
and thus avoiding any local pinching thereof. 
The downstream Suspension means 84 present the advan 

tage of being particularly compact, in particular because they 
extend in part in the channel of the downstream frame 52, thus 
enabling the size of the 12 o'clock divider to be reduced and 
correspondingly increasing the flow space for the secondary 
stream 34. 
The arrangement of the thrust take-up connecting rod 114 

connecting the pylon 16 to the downstream frame 52 makes it 
possible to avoid the connecting rod 114 passing through the 
inner structure 36 of the nacelle. 

Because of the ball joints, the configuration of the down 
stream Suspension means 84 presents flexibility that serves to 
limit any risk of excessive stress via the downstream suspen 
Sion. 

In a variant, the downstream suspension means may 
include elastomer elements in order to achieve comparable 
advantages in terms of flexibility. 

According to the invention, the inner structure 36 of the 
nacelle performs a structural function and serves to limit 
phenomena of casing distortion and of misalignment of the 
rotary elements within the engine. 

For this purpose, in addition to the downstream frame 52, 
the longitudinal arms 54, 56,58, and 60 of the inner structure 
36 of the nacelle are likewise made of rigid material, such as 
a nickel-based Superalloy. 

Because it is bolted to the inner wall 38 of the intermediate 
casing, the upstream frame 50 may be made of a lighter 
material. Such as titanium. 
The panels 48 of the inner wall 36 of the nacelle are also 

made of titanium, as are their longitudinal walls 64 and 66 
forming the dividers in the flow section for the secondary 
stream 34. 
The walls 64 of the 12 o'clock divider that guide the sec 

ondary stream around the pylon 16 are themselves connected 
to the pylon by flexible connection means and they perform a 
structuring role. 
The hatches 62 in the panels 48 and the hatches in the 

longitudinal panels 64 and 66 may be made of composite 
material to achieve a weight saving and to make it easier to 
install them and remove them when performing maintenance 
on the engine. 

In a variant, the upstream frame 50, the lateral longitudinal 
arms 58 and 60, and the panels 48 of the inner structure 36 of 
the nacelle together with their longitudinal walls 64 and 66 for 
guiding the secondary stream may be made of composite 
material, in order to achieve a greater weight saving. 

Nevertheless, it is preferable for the downstream frame 52 
and for the longitudinal arms 54 and 56, respectively at 12 
o'clock and at 6 o'clock, to continue to be made of a material 
providing greater resistance to high temperatures Such as a 
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8 
nickel-based Superalloy as described above, in order to con 
serve the structuring properties of the inner structure 36 of the 
nacelle, and in order to provide a force path that does not 
include the engine itself in the event of an incident, Such as for 
example a fire or a hot air duct bursting. 
The junctions between the rigid metal portions and the 

portions made of composite material are then provided via 
flexible connections that accommodate the differential 
expansion of the materials. 

During maintenance operations, the two semicylindrical 
shells of the outer jacket 26 of the nacelle pivot about their 
hinges connecting them to the pylon 16 so as to give access to 
the inner structure 36 of the nacelle. The hatches closing the 
openings 62 may then be removed to give access to the body 
of the engine. 
Where necessary, the engine may be separated from the 

pylon 16 and from the outerjacket 26 of the nacelle, while the 
outer jacket remains attached to the pylon. 

In general, the propulsion system of the invention, by lim 
iting casing distortion phenomena, makes it possible to 
reduce the impact of these phenomena by at least 50% on the 
specific fuel consumption of the engine. 
The reduction in the size of the 12 o'clock divider serves to 

reduce the extent to which the secondary flow section is 
obstructed, and thus to increase engine performance, and/or 
to limit the overall diameter of the nacelle. 
The invention also makes it possible to slow down wear of 

the engine casings by considerably reducing the pinching 
phenomena that apply to these casings, thereby leading to a 
reduction in maintenance costs for the propulsion system. 
The invention claimed is: 
1. An aircraft propulsion system comprising: 
a bypass turbojet engine Surrounded by a nacelle defining 

an annular flow space for a secondary stream; and 
means for attaching the engine to a pylon for fastening to a 

structural element of an aircraft, 
wherein a downstream portion of the nacelle comprises an 

inner structure forming a body of revolution that Sur 
rounds an annular wall defining an outer boundary of an 
annular flow space for a primary stream, that extends 
axially between an annular intermediate casing of the 
engine and an annular exhaust casing of the engine 
defining an outer boundary of an outlet of the primary 
stream, and that defines an inside of a flow section for the 
secondary stream around a body of the engine, 

wherein the inner structure of the downstream portion of 
the nacelle comprises a rigid framework including an 
upstream annular frame fastened by bolting to the inter 
mediate casing of the engine, a downstream annular 
frame that Surrounds the exhaust casing of the engine 
and that includes Support means for Supporting the 
exhaust casing of the engine, and longitudinal arms con 
necting the upstream and downstream frames together, 
and 

wherein the annular downstream frame of the inner struc 
ture is fastened to the pylon by flexible or hinged sus 
pension means. 

2. A propulsion system according to claim 1, wherein the 
exhaust casing Support means comprises links regularly dis 
tributed around an axis of the engine having their radially 
inner ends hinged via ball joints to a rigid cylindrical wall of 
the exhaust casing, and their radially outer ends hinged via 
ball joints to the downstream annular frame of the inner 
structure of the nacelle. 

3. A propulsion system according to claim 2, wherein the 
links extend Substantially tangentially to the exhaust casing 
and in a plane perpendicular to the axis of the engine. 



US 8,844,861 B2 

4. A propulsion system according to claim 1, wherein the 
Suspension means for suspending the downstream annular 
frame comprises links hinged via ball joints and connecting 
the pylon to a top portion of the downstream frame, together 
with a thrust take-up connecting rod. 

5. A propulsion system according to claim 4, wherein the 
downstream annular frame comprises a channel-section ring 
forming an annular channel that is open radially outwards and 
that includes hinge means for the suspension links. 

6. A propulsion system according to claim 4, wherein the 
Suspension links comprise a three-point link of L-shape 
including one end of a long branch hinged via a ball joint to 
the downstream annular frame, and including one end of a 
short branch hinged to one end of another link whose other 
end is hinged by a ball joint to the downstream annular frame. 

7. A propulsion system according to claim 4, wherein the 
thrust take-up connecting rod is oriented axially downstream 
from the top portion of the downstream frame. 

8. A propulsion system according to claim 1, wherein the 
pylon includes an upstream portion extending up to the inter 
mediate casing of the engine and connected by three links that 
are hinged to a top portion of the intermediate casing, two of 
the links extending substantially radially, while a third link 
extends substantially tangentially to the intermediate casing. 

9. A propulsion system according to claim 1, wherein the 
upstream and downstream annular frames of the inner struc 
ture of the nacelle are connected together by two of the 
longitudinal arms within a vertical plane with respect to an 
axis of the engine and extending substantially along the axis 
of the engine, and by two of the longitudinal arms in within a 
horizontal plane with respect to the axis of the engine and 
extending Substantially along the axis of the engine. 

10. A propulsion system according to claim 1, wherein 
fairing panels are fastened to the framework of the inner 
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structure of the nacelle and include substantially longitudinal 
rigid walls for guiding the secondary stream around the 
pylon, these walls including flexible means connecting them 
to the pylon. 

11. A propulsion system according to claim 10, wherein the 
fairing panels comprise substantially longitudinal walls 
extending in a portion of the flow space for the secondary 
stream that is diametrically opposite from the pylon to guide 
the secondary stream around services for the engine. 

12. A propulsion system according to claim 10, wherein the 
upstream annular frame and the fairing panels of the inner 
structure of the nacelle are made of titanium. 

13. A propulsion system according to claim 10, wherein at 
least some of the elements selected from access hatches of the 
fairing panels, the upstream annular frame, the longitudinal 
arms, and the fairing panels are made of composite material. 

14. A propulsion system according to claim 1, wherein the 
downstream annular frame and at least some of the longitu 
dinal arms of the inner structure of the nacelle are made of an 
alloy including nickel. 

15. A propulsion system according to claim 1, wherein the 
nacelle further comprises an outerjacket including two semi 
cylindrical shells which are hinged to the pylon, the outer 
jacking defining an outside of the flow section for the second 
ary stream around the body of the engine. 

16. A propulsion system according to claim 15, wherein the 
outer jacket is fastened to an outer wall of the intermediate 
casing and the inner structure of the downstream portion of 
the nacelle extends from an inner cylindrical wall of the 
intermediate casing, the inner cylindrical wall of the interme 
diate casing being connected to the outer wall of the interme 
diate casing by stator vanes. 


